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I .O INTRODUCTION

Version I of the Integrated Noise Model (INM) was released in January 1978 by the

Federal Aviation Administration (FAA). The model was originally developed to

provide aviation specialists and airport planners with an analysis tool to assist in

assessing the impact of aircraft noise in the vicinity of airports. Since its first

public release, the model has been used extensively in several major airport

studies. It has, in fact, become the recommended tool to generate site analysis

for Airport Noise Control and Land Use Compatibil i ty Planning (ANCLUC)

studies.

Version 2 of the INM, released in September 1979, included modifications to

expand the actual modeling capabilities and to improve the overall ease of use of

the INM. Some of these modifications were based on recommendations made by

interested parties such as the Air Transport Association (ATA) and Airport Oper-

ation’s Council International (AOCI). In particular, Version 2 of the model

included:

0 an expanded data base of aircraft noise and performance

0 additional user selection for input data, e.g. noise curve data, takeoff

profiles, approach parameters and additional aicraft types

0 improved documentation

0 additional modules, including an interactive conversational input

module, an input data verifier and a data base printing program.

Version 3 of the INM is a state-of-the-art tool for determining the total impact of

aircraft noise at and around airports. Although Version 3 uses much of the

methodology of Version 2, it is essentially a new model in terms of actual program

code. The new model is written in ANSI FORTRAN machine-independent, fully-

documented code which is highly portable across major computer systems.

Version 3 incorporates into one model a number of modules whose functions were

performed by separate programs in Version 2.

l - l



Version 3 offers substantial improvements over Version 2. Most importantly, it

contains a more proficient method of calculating noise contours with the replace-

ment of the point search technique with a grid mapping technique. This version

also includes:

0

0

0

0

0

0

0

0

an updated and expanded data base of aircraft noise and performance

a new input processor which accepts keyword free format input and

allows for numerous new options for organizing input data

a verifier option to determine whether the input information is logically

consistent with both the data base and the computational methods

an option to preview flight information through the generation of a plot

a revised algorithm for lateral attenuation

a simple and straightforward method of simulating “touch-and-go” types

of operations

an algorithm to account for the effect of wind force and direction on

aircraft performance

an improved and expanded report generating system.

The FAA currently provides the INM user commmunity and the general public with

a package for installing Version 3.8 (Version 3 of the model with Data Base No. 8)

on the CDC and IBM computer systems. This package provides a version of the

INM which is portable for CDC and IBM hardware while maintaining the source

code on a CDC computer system utilizing the UPDATE feature. Future plans

include expanding the package for the HIS and UNIVAC computer systems. In

addition, the model will be converted for used on the DEC IO system.

The purpose of this Installation Instructions manual is to provide the information

necessary for computer personnel to install the INM on each of the computer

systems for which it is available. The manual describes the model history, avail-

able documentation and the model components. In addition, for each computer

system, the manual describes the hardware and software requirements, the instal-

lation procedures, the execution procedures and computer system documentation.
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I.1 MODEL CAPABILITIES AND OUTPUTS

The INM determines the impact of aircraft noise at or around airports. The model

will compute noise exposure values for the following noise metrics:

0 Noise Exposure Forecast (NEF), a weighted measure based on effective

perceived noise decibel (EPNdB) as the unit of aircraft noise;

0 Equivalent Sound Level (Leq), an energy summation of the aggregate

noise environment as measured in A-weighted decibel units (dBA);

0 Day-Night Average Sound Level (Ldn), based on Leq, with nighttime op-

erations weighted by a penalty;

0 Community Noise Equivalent Level (CNEL), similar to Ldn with a

penalty for early evening hours of operation;

The model performs the following types of analyses:

0 A grid analysis reflecting the values of selective noise metrics at user-

specified locations in the airport vicinity. The results are presented as

a tabular report (see Figure I). In addition, a detailed report may be

obtained (see Figure 2).

0 A contour analysis locating contours of equal noise impact.  The

resulting contours can be graphically produced on a CalComp plotter, if

available, or the data for all points can be presented in tabular form

(see Figures 3 and 4). In addition, a tabular report of populations within

the contour areas may be obtained (see Figure 5). This last report is

called the Population Impact Report.

The model also produces a number of supporting reports. For example, the ECHO

Reports present the .User Input Data in tabular format, the Verifier Report

notifies the user of inconsistencies in the input data, and the Data Base Print

Report presents selected portions of the INM data base in tabular format. In addi-

tion, without performing grid or contour analyses of the input data, the model can

produce PREVIEW plots of the input scenario flights. All of these reports aid the

user in developing an accurate scenario of input data.

l-3
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Detailed explanations of the model outputs and additional examples are contained

in the User’s Guide. This manual should be studied thoroughly by all prospective

users.

I .2 AVAILABILITY

The INM version 3.8 package is currently available on CDC and IBM release

tapes. The essential components required to operate the INM are:

0 The INM Data Base (included in the INM package)

0 The Census Tape (included in the INM package)

0 Airport characteristics and flight information (provided by the user).

0 The computer programs for the preprocessors (included in the INM

package)

0 The computer program for the Model Program (included in the INM

package)

The INM components are described in Section 3.0. Specific hardware and software

requirements for model operation are contained in Sections 4. I and 5. I.

The INM is available to users through the Office of Environment and Energy of the

FAA. A loan agreement is required and a charge of $77 is assessed to cover com-

puter tape reproduction and shipping costs. For this, the user receives:

0 A magnetic tape which includes the INM Data Base, necessary computer

programs, control statements for execution, sample input and output;

0 A magnetic tape containing I970 census data for the United States;

0 This Installation Instructions manual;

0 A User’s Guide containing detailed instructions for preparing input to

the model.
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2.0 GENERAL REFERENCES

The INM documentation includes a number of manuals for the model itself and

several reports on activities which support the INM. A bibliography of these doc-

uments, each of which may be obtained from the FAA, is given below:

I.

2.

3.

4.

5.

6.

7.

8.

Bishop,  D. E. and Beckmann, J.M., Bait Beranek  a n d  N e w m a n ,  I n c . ,

“Civil Aircraft Noise Data for Computation of Aircraft Noise Contours,”

Report No. 4440, Project No. 0961 I, submitted to the U. S. Department of

Transportation, November I980 (Draft).

Potter, R. C. and Mills, J. F., Balt Beranek  and Newman Inc., “Aircraft Flight

Profiles for Use in Aircraft Noise Prediction Models,” Report No. 4594,

Project No. 096 12, submitted to the U. S. Department of Transportation,

January I 98 I (Draft).

Gados, R. G. and Aldred, J. M. “FAA Integrated Noise Model Validation,

Phase I: Analysis of Integrated Noise Model Calculations for Air Carrier

Flyovers,” FAA-EE-80-04, December 1979.

Federal Aviation Administration, YNM, Integrated Noise Model, Version 3 -

User’s Guide,” November I98 I

Federal Aviation Administration, “INM, Integrated Noise Model, Version 3 -

Programmer’s Maintenance Manual,” November I 98 I.

Federal Aviation Administration, “INM, Integrated Noise Model, Version 3 i

Executive Summary,” planned document for 1982.

Federal Aviation Administration, “INM, Integrated Noise Model, Version 3 -

Data Base Manual,” planned document for 1982.

Federal Aviation Administration, “INM, Integrated Noise Model, Version 3 -

Methodology Manual,” planned document for 1982.
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3.0 INM COMPONENTS

The Integrated Noise Model consists of five major components:

a. The INM Data Base, which contains common flight profiles and noise

characteristics for numerous aircraft types. The noise file for each

aircraft consists of noise-vs-slant-range (distance between airplane and

the listener) curves for several thrust settings.

b. The Census Tape, which contains 1970 population statistics for the

United States. The tape is required only if IMPACT Reports are to be

produced.

C. The user input file, which describes specific airport characteristics (al-

titude, temperature and wind conditions for the airport as well as

number, length, and orientation of runways); types and numbers of

aircraft operating during various times of day; arrival, departure and

touch-and-go flight paths; and takeoff and landing profiles. The user

also describes the type of analysis to be performed (grid or contour) and

exercises available output options. In addition, user options allow

changes to the data base, if necessary. Detailed instructions for pre-

paration of the user input are contained in the User’s Guide.

d. The preprocessors, which prepare input data for the model program.

These include:

(I! The Data Base Unformatting Routine, which transforms the INM

data base from a formatted structure to the unformatted struc-

ture required by the model program.
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(2) The Census Filter Routine, which extr.acts  from the Census Tape

that data needed for the area around the airport(s) to be

studied. The user provides the coordinates of the window of the

area to be studied.

e. The Model Program, which interacts with the INM Data Base, the local

census data file and the user input to perform the required analyses and

to produce the requested reports.

The general relationship among the INM components is illustrated in Figure 6.
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4.0 CDC VERSION

4. I HARDWARE AND SOFTWARE REQUIREMENTS

The CDC version of the Integrated Noise Model operates on a 6000 series or Cyber

170 series central processing unit, with a minimum of 100,000  words of available

memory and adequate direct access storage to maintain the files described in

Section 4.2. A nine track tape drive is required to read in the INM release tape.

A CalComp plotter is required to produce plots. If one is not available, modifi-

cations are required to some of the job streams. The modifications are described

in Section 4.3.

The following software is required:

0 APEX operating system. If a system other than APEX is

modifications may have to be made to the control language.

0 FORTRAN Extended Version 4.0 compiler

used, some

0 CalComp plotter compatible subroutine library (if a plotter is to be

used).

4.2 RELEASE TAPE AND CENSUS TAPE

The characteristics of the CDC release tape are as follows:

0 9 track

0 1600 bpi density

0 Unlabelled

0 Volume Serial Number as shown on reel

0 EBCDIC

0 Format as below:

- Fites I through 9 - fixed block, 80 characters per
record, 64 records per block

File IO - fixed block, I32 characters per record, 38
records per block.

The structure and content of the release tape are shown in Table I.

4-I



File Description

I Control deck to read
the remainder of the
tape, compile and load
the programs & load the
data
(CDCREL)

2

31

4

5

6

7

8

9

IO

TABLE I

CDC RELEASE TAPE DESCRIPTION

Control deck to execute
Model Program
(CDCMEX)

Control deck to execute
Census Filter Routine
(CDCCEX)

Source Code for
Model Program
(EXEC)

Source Code for
Census Filter Routine
(CENSUS)

Source Code for
Data Base Unformatting
Routine (DBUNF)

Formatted Data Base
(INMDB)

Sample Case for Model
Input (INMINP)

Sample Census Input
(INMCIP)

Sample Case Output 2,65 I

N u m b e r
of Records* Remarks

46 All control decks are con-
structed for execution in
a remote batch mode. If
interactive execution is
planned, the user must
make the necessary modi-
f ications.

25

I7

27,770 EXEC requires
50K words to load
81K words to execute

if overlaid

220 CENSUS requires
l8K words to load
l3K words to execute

147 DBUNF requires approx.
I6K words to load,
I IK words to execute

4, I36 INM Data Base

I44 Sample user input

I Sample user input for
area around airport
in sample case.

i’\

*Files I through IO have 80 characters per record and File IO has I32 characters
per record.
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The Census Tape consists of one file written in a format which is acceptable on all

five of the computer systems on which the model is to operate. The character-

istics of the tape are as follows:

0 9 track

0 1600 bpi density

0 Unlabelled

0 Volume Serial Number as shown on reel

0 EBCDIC

0 Format is fixed block lengths with 48 characters per record and 100

records per block.

4.3 INSTALLATION PROCEDURES

The ‘table below presents the general steps involved in installing the model on any

system.

STEPS

STEP I.

STEP 2.

STEP 3.

STEP 4.

STE,P 5.

STEP 6.

SUMMARY OF INSTALLATION PROCEDURES

ACTIVITY

Read the control statements stream contained in the first record

on the release tape.

Edit the control stream for your installation.

Execute the control stream to compile and load the remainder of

the release tape.

Modify the control stream files for the Census Filter Routine and

the Model Program for your installation.

Test the Census Filter Routine by executing the sample census

input.

Test the Model Program by executing the sample case.
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The following paragraphs detail the steps for installing the model via remote entry

batch processing on the CDC system. The control streams presented in this

section were tested on the United Computing Services, Inc. CYBER 175 operating

under APEX, a system similar to SCOPE. Changes may be required to the control

streams to install the model under either the SCOPE or NOS operating systems.

For example, UNBLOCK is an APEX command to copy and deblock a file.

STEP I. Execute the following sequence of control statements in order to

make the installation decks available:

TPREAD. (Job name)

ACCOUNT,XXXXXXX. (As required by installation)

REQUEST,T,VSN=NNNNN,F=S,LB=AU,CV=EB,D=PE,NT.  (Enter
VSN of release tape)

UNBLOCK (T,CDCREL,LL=80,N=  I)

PUT,CDCREL.

COST.

DFD,DAY,R.

EXIT.

NOEXIT.

COST.

DFD,DAY ,R.

The above statements wil l  read in the f irst record from the

release tape (see Figure 7). The first record contains the control

statements required to process the remaining records, i.e., to copy

the control streams, compile

preprocessors, copy the INM

data base and copy the input

Figure 8).

and load the Model Program and its

Data Base, create the unformatted

and output for the sample case (see

STEP 2. Edit the first record from the release tape (now on file CDCREL)

and make the following modifications to it:

a. In line I IO, enter account information as required by the

installation (in place of XXXXXXX).
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,’

TPREAD.  .
ACCOUNT,XXXXXXX.
REQUEST, T, VSN  = nnnn.

F=SI,LB=AU,D=  PE,NT.
COPYBF,T,CDCREL.
PUT,CDCREL.
COST.
DFD,DAY,R.
EXIT.
NOEXIT.
COST.
DFD,DAY,R.

Copy First

to CDCREL

,

I

l

Control
Stream
to Read

Remainder
of

Figure 7

Installation
Parameters

GENERAL FLOW DIAGRAM FOR CREATING CDC COmTROL STREAM
TO READ REMAINDER  OF THE RELEASE TAPE
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00100 CDCREL,Ctl17?000,T500.
00110 ACCOUNT,XXXXXXX.
00120 REQUEST,T,VSN:=HNNNM,F=S,LB=AU,CV=EB,IS=PE,NT.
00130 UNBLOCK(T,TEfiP,LL=80,N=l,NR)
00140 UNBLOCK(T,CDCMEX,LL=8O,ii=l,idR)
00150 PUT,CDCtiEX.
00160 UNBLOCK~T,CDCCEX,LL=8O~ii=l~tiR~
00170 PUT,CDCCEX.
00180 UNBLOCK(T,EXEC,LL=8O,H=1,NR)
00190 REUIND,EXEC.
00200 FTN40,I=EXEC,R=3,B=INMV3.
00210 PUT,INfiU3. :rSAVE iiOlZEL PROGRAti
00220 RETURN,EXEC,INMU3.
00230 UNBLOCK(T,CEkYJS,LL=8O,td=l,tdR100240 REUIND,CEHSUS.  .

00250 FTN40,I=CENSUS,R=3,B=INnCEN.
00260 PUT,INHCEN. *SAVE CENSUS FILTER ROUTINE
00270 RETURN,CENSUS,INMCEN.
00280 UNBLOCK(T,DBUNF,LL=8O,N=1,NR)
00290 REUIND,DBUNF.
00300 FTN40,I=DBlJtiF,R=3,B=INMUF.
00310 PUT,INMUF. :kSAVE UNFORHATTING ROUTINE
00320 RETlJRN,DBUHF.
00330 UNBLOCK(T,TAPE20,LL=80,N=I,NR)
00340 PUT,TAPE20=INiiUB.  :hSAVE DATA BASE
00350 REWIND,TAPE20.
00360, REUIND,INMUF.
00370 LOADtINMUF)
00380 EXECUTE. *CREATE UNFORMATTED DITA BASE
00390 PUT,TAPE2l=INMUDB,  *SAVE UHFORiATTEXl DATA BASE
00400 RETURN,INHUF,TAPEZO,TAPE21.
00410 UNBLOCK(T,INMINP,LL=8O,N=l,iYR)
00420 PUT,INMINP. *SAVE CASE INPUT BECK
00430 RETURN,INtiINP.
00440 UNBLOCK(T,INttCIP,LL=8O,NR)

Figure 8

CDC CONTROL STREAM CONTAINED ON THE
FIRST RECORD OF THE RELEASE TAPE

(Part 1 of 2)



00450 PUT,INflCIP.  *SAVE CENSUS FILTER ROUTIWE IWPUT DECK
00460 RETURN,INfiCIP.
00470 UNBLOCK(T,OUT99,LL=132,1=),NR) *PRINT SAMPLE OUTPUT
00480 PUT,OUT99.
04490 COST.
00500 DFD,DAY,R.
00510 EXIT.
00520 NOEXIT.
00530 PUT,OUTPUT=OUT/D.
00540 COST.
00550 DFD,UAY,R.

Figure 8

CDC CONTROL STREAM CONTAINED ON THE
FIRST RECORD OF THE RELEASE TAPE

(Part 2 of 2)



b. In line 120, enter the Volume Serial Number of the release

tape (in place of NNNNN).

C. If it is desirable to have copies of the source code for the

Model Program and the preprocessors saved on disk, the

following control statements should be added, in numerical

order, to CDCREL:

002 I5 P U T ,  EXEC/D.

00265 PUT,  CENSUS.

003 I5 P U T ,  DBUNF.

*SAVE MODEL PROGRAM
SOURCE

*SAVE CENSUS FILTER ROUTINE
SOURCE

*SAVE DATA BASE
UNFORMATTING ROUTINE
SOURCE

STEP 3. After making the above modifications, execute the job named

CDCREL to compile and load the remainder of the release tape.

A general flow diagram of the loading process resulting from exe-

cution of CDCREL is shown in Figure 9.

STEP 4. Modify the control statement streams for executing the, Census

Filter Routine and the Model Program which are contained on

f i les  CDCCEX and CDCMEX, respect ive ly .  L is t ings of  each

control statement stream are shown in Figures IO and I I. In each

stream in line I IO enter the account number for XXXXXXX.

In CDCCEX, in line 140, enter the Volume Serial Number for the

Census Tape (in place of NNNNN).  The Census Tape is supplied

with the INM package.

In CDCMEX make the following additional changes: ,

a. If no plotter is available on the installation system, delete

lines 160 and 200 and delete the phrase “LIB=XXXXXX,”

from line 170.
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00100 CDCWEX,T1500.
00110 ACCOUNT,XXXXXXX.
00120 GET,TAPE2=INiliNP.  *INMINP  IS SAi'lPLE  USER INPUT
00130 GET,TAPE3=INHJDD.  *INMUDD  IS UNFORMATTED DATA BASE
00140 GET,TAPEI=INMLOC.  *INMLOC IS SAMPLE LOCAL CENSUS DATA
00150 GET,INMV3.  *INfiV3  IS MODEL PROGRAH
00160 GET,XXXXXX/LIBRARY.  *GET CALCOHP LIBRARY
00170 LBSET(LIB=XXXXXX,lJSEF=%lJ.SR~)
00180 LOAB(INMV3)
00190 EXECUTE.
00200 RETURN,XXXXXX.
00210 RETURN,TRPE2,TAPE3,INnV3.
00220 RETURN,TAPEP.
00230 PUT,TAPE22=WSGRD,  *MSGRD IS SAVED GRID FILE
00240 PUT,TAPEB=PLTFIL. *PLTFIL IS THE PLOT fILE
00250 COST.
00260 PUT,OUTPUT=EXOUT,
00270 DFD,DAY,R  .
00280 EXIT.
00290 NOEXIT.
00300 COST.
00310 PUT, TAPE22=ilSGRB.
00320 PUT,TAPEB=PLTFIL.
00330 PUT,OUTPUT=EXOUT,
00340 DFD,DAY,R.

Figure 11

CDCMEX (MODEL PROGRAM EXECUTION)



I

b. If a CalComp plotter is available on the system, enter the ,’

installation identification for the library plot package in

lines 160, 170 and 200 (in place of XXXXXX). For example,

at United Computing Systems, “CALC40 ” is used.

STEP 5. Execute a sample Census Filter run by executing CDCCEX with

parameters as included in the control statement stream. This will

result in the use of the sample input file called INMCIP. The out-

put file (INMLOC) created by this run should be used as input to

the Model Program. The output expected from this run is shown

below.

THE FOLLOWING STATES ARE INCLUDED IN THE CENSUS WINDOW

NEW YORK

NEW JERSEY

PENNSYLVANIA

DELAWARE

MARYLAND

3422043 PEOPLE WITHIN THE CENSUS WINDOW

I 139448 RESIDENCES WITHIN THE CENSUS WINDOW

I35753 RECORDS WERE READ FROM THE CENSUS TAPE

3594 RECORDS WERE EXTRACTED
6

A general flow diagram of execution of CDCCEX is shown in

Figure 12.

STEP 6. Execute a sample Model Program run as follows: f

a. If no plotter is available, modify the sample user input file

INMINP so that it contains no requests for plots within the

PROCESS section. In other words, delete the following line:

PLOT SIZE I I 8.5 SCALE = 12000
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b. Execute  CDCMEX wi th  parameters  as  inc luded in  the

control statement stream. This will result in the use of the

sample input file INMINP and the local Census File INMLOC

which was produced in STEP 5. The output from this run

should be identical to the sample output on file #IO of the

release tape.

A general flow diagram of execution of CDCMEX is shown

in Figure 13.

4.4 EXECUTION PROCEDURES

After the installation process has been completed successfully, the user must oc-

complish the following steps in order to execute the Integrated Noise Model using

other than the sample input data provided on the release tape:

a. Determine the geographic coordinates of the window to be used to

extract data from the Census Tape. The window coordinates are

defined below:

window lower left longitude

window lower left latitude

window upper right longitude

window upper right latitude.

Each point must be given in degrees, minutes and seconds, with East

longitudes and North latitudes being positive degrees and West longi-

tudes and South latitudes being negative degrees. These values must be

placed on the census input file in 4tF5.0, F3.0, F4.1) format. Identify

the name of the census input file.

It is suggested that a window covering I5 miles in each direction from

the airport center be used to obtain a reasonable area of impact. The

value of I5 miles is roughly .25 degrees or I5 minutes of latitude or

longitude within the U. S.
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b. In line 120 of the control statement stream CDCCEX change “INMCIP”

to the appropriate file name for the census input file and in line 190

“INMLOC” to the file on which the local Census Data is to reside. Then

execute the Census Filter Routine by submitting the revised CDCCEX

file. If an appropriate window has been selected, this routine will not

need to be executed again for the given airport. However, if a study is

done for another airport, a local census file for that airport must be

created.

C. Using the instructions given in the User’s Guide, generate the required

input data for the model. Identify the name of the input file to be used.

d. Determine the input and output files required for the user input file just

created. Table 2 describes all of the possible files and indicates when

they are required.

e. Change the control statement stream CDCMEX to reference the appro-

priate files.

I - In line 120 change “INMINP” to the appropriate file in which the

user input data reside.

2 - If TAPES is.-required,  in line 140 change “INMLOC” to the appro-

priate name for the local census data. If TAPES is not required, delete

lines I40 and 220.

3 - If TAPE21 is required, add after line 140 the line “00145 GET,

TAPE2 I =MOGRD.” where “MOGRD ” is replaced by the appropriate file

name for the old grid file. Also add after line 220 “00225  RETURN,

TAPE2 I .‘I

4 - If TAPE22 is required, in lines 230 and 3 IO change “MSGRD” to the

appropriate file name for the grid file to be saved. If TAPE22 is not

required, delete lines 230 and 3 IO.

5 - If TAPE8 is required, in lines 240 and 320 substitute the appro-

priate file name for “PLTFIL”. If TAPE8 is not required, delete lines

240 and 320.

f. Execute the Model Program by submitting the corrected CDCMEX file.
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FILE

TAPE2

TAPE3

TAPES

P
I

c
TAPE2 I

TAPE22

TAPE8

TYPE

Input

Input

Input

Input

output

output

TABLE 2

CDC INPUT AND OUTPUT FILES FOR THE MODEL PROGRAM

DESCRIPTION

User Input Data

Unformatted Data Base

Local Census Data

Old Grid File

Saved Grid File

Plotter Tape for
PREVIEW and PLOT

COMMENTS

Always required; created by user.

Always required; created during installation.

Required only if IMPACT Reports are re-
quested; created by executing Census Filter
Routine.

Required only if retrieving contour data from
an old file; created by saving contours during a
previous run.

Required only if saving contours.

Required only if requesting either PREVIEW or
PLOT. The model uses the same tape for both
types of plots but the model can be changed by
the maintenance programmer to produce
separate plotter tapes. Some systems such as
the one at UCS allows TAPE8 to be a disk file
rather than a tape.
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5.0 IBM VERSION

5. I HARDWARE AND SOFTWARE REQUIREMENTS

The IBM version of the Integrated Noise Model operates on a S/360-370 series

central processing unit, with a minimum of 832K bytes of available memory and

adequate direct access storage to maintain the files described in Section 5.2. A

nine track tape drive is required to read in the INM release tape. A CalComp

platter is required to produce plots. If one is not available, modifications are

required to some of the Job Control Language (JCL). The modifications are

described in Section 5.3.

The following software is required:

0 OS/VS2 (Operating System/Virtual Storage, Version 2) operating
system. If other than OS/VS2, some modifications may have to be
made to the JCL.

0 FORTRAN G compiler

0 CalComp plotter compatible subroutine library (if plotter is to be
used).

5.2 RELEASE TAPE AND CENSUS TAPE

The characteristics of the IBM release tape are as follows:

o  9  t r a c k

o I600 bpi densi ty

o Unlabelled

o Volume Serial Number as shown on reel

o  E B C D I C

o Format as below:

Files I through 9 - FB, LRECL = 80, BLKSIZE = 10000

File IO - FB, LRECL = 132, BLKSIZE = 9900

5-l
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File

I

21

5

6

IO

TABLE 3

IBM RELEASE TAPE DESCRIPTION

Description

Control deck to read
the remainder of the
tape, compile and load
the programs & load the
data
(IBMREL)

Control deck to execute
Mode I Program
(IBMMEX)

Control deck to execute
Census Filter Routine
(IBMCEX)

Source Code for
Model Program
(EXE0

Source Code for
Census Filter Routine
(CENSUS)

Source Code for
Data Base Unformatting
Routine (DBUNF)

Formatted Data Base
(INMDB)

Sample Case for Model
Input (INMINP)

Sample Census Input
(INMCIP)

Sample Case Output

Number
of Records*

123

57

I3

27,708

220

147

4,136

144

I

2,648

Remarks

All control decks are con-
structed for execution in
a remote batch mode. If
interactive execution is
planned, the user must
make the necessary modi-
fications.

EXEC requires
684K words to execute

CENSUS requires
80K words to execute

DBUNF requires
52K words to execute

INM Data Base

Sample user input

Sample user input for
area around airport
in sample case.

*Files I through 9 have 80 characters per record and File IO has 132 characters
per record.
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STEP 4. Modify the JCL files for the Census Filter Routine and the Model

Program for your installation.

STEP 5. Test the Census Filter Routine by executing the sample census input.

STEP 6. Test the Model Program by executing the sample run.

The following paragraphs detail the steps for installing the model via remote entry

batch processing on the IBM system. The JCL presented in this section was tested

on the Boeing Computer Services Company (BCS) IBM 370 Model 168 computer

operating under OS/VS2 (Operating System/Virtual Storage, Version 2). Changes

may be required to the JCL to install the model under other operating systems.

At BCS, the naming convention for direct access data sets is ACCOUNT.

NAME.TYPE, where ACCOUNT is the user account number, NAME is a user-

selected file name and TYPE is a qualifier such as DATA, FORT, CNTL, LIB.

A tape file requires only a name of the form ACCOUNT.NAME. For example, in

the JCL presented in this section FAAI30.lNMUDB.DATA is a sequential data set,

FAAl30.INMCNT.CNTL (IBMCEX) is a member of a partitioned data set, and

FAAl30.IBMV3 is a tape f i le. When installing the model on another system,

modify the file names to meet the requirements at that installation. Note that in

the examples all user file names begin with FAA130 making it easy to modify the

file names via an editor.

In the sample JCL, the release tape has been named FAAl30.lBMV3 for all files on

the tape and is identified as volume serial number W28140. Obtain the name and

serial  number of the release tape at your installation and modify the JCL

appropriately.

STEP I. Modify the file names, tape number and tape name in the following

JCL and execute it in order to make the installation decks available:
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Control  Stream

/I + TPREAD
/I EXEC PGM =IEBGENER
// SYSPRINT DD SYSOUT =A
// SYSIN DD *
// GENERATE MAXNAME  = 1
/I MEMBER NAME =IBMREL
// SYSUTl  DD UNIT = 2400-4, DISP = (OLD, KEEP), DSN =FAA130.IBMV3
I/ VOL=SER=W.28240,  LABEL=(l, NL),
/I DCB = (LRECL  = 80, BLKSIZE = 10000, BUFNO = 2, RECFM =FB, DEN = 3)
I/ SYSUT2 DD DSN =FAA130.lNMCNT.CNTL, UNIT =SYSTS,  DISP = (MOD, CATLG),
N DCB =(RECFM =FB, LRECL =80, BLKSIZE =6160), SPACE =(6160, (50, 15, 6)).

I Parameters  I -

IBMREL

JCL
STREAM
to Read

jemainde
of Tape 1r

Figure 14

GENERAL FLOW DIAGRAM FOR CREATING IBM JCL
TO READ REMAINDER  OF THE RELEASE TAPE
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5.

~~~~- ----- vv~rlv I/ EXEC PGtl=IEPGENER,REGION=64E
-~ 00200 //SYSPRINT IJD SYSOLlT=A

00210 //SYSIIl RR BUNMY
00220 /,'!iYS\Jll  DIi USN=FA~l30.IBt!V3,UNIT=2400-4,DISP=(OLD,PASS~,
00230 // VOL=SER=W28140,LAEEL=(BN,NL),
00240 // IrCE=~RECF~-FB,LHECL=132,BLKSIZE=?YOO,BUFN~3=2,DEN=3~
00250 //SYSUTZ DD SYSOUT=A,DCB=(RECFi'l=FBA,LRECL=132,BtKSIZE=l3~1
00260 // PEHD
00270 //*
00280 //:c COPY JCL FILES TO EXECUTE MODEL PROGRAM AND
00290 //* CENSUS FILTER ROUTINE
00300 //STEP1 EXEC READ,N=2,NAiiE='FAA13O.IHMCNT.CNTL'
00310 //SYSIN DD j:
00320 GENERATE HAXNAME=l
00330 MEiiBER NAME=IEttHEX
00340 //STEP2 EXEC READ,N=3,NAME='FAA13O.INnCNT.C#7L',COND=EVEt4
00350 //SYSIH D[r *

Figure 15

IBM JCL CONTAINED ON THE FIRST kECORD OF THE RELEASE TAPE
(Part 1 of 4)
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~~~~~~~~~ ~~~- -~~~u~-~~STEPLIE DD DSN=FAAl3O,JNMLIE.LIB,DISP~S~IR
L. ~~~~ ~~
I 00840 //FT20FOOl DD I'fSN=FbAl30. INHZIA’T.DATA(IMMDB),TI~SP=SHN
0 00850 //FT2lFOOl DD IISN=FAA~~~.INHUDF.DA'TA,D:[SI~=~I?EU,CATL~~,

00860 // UNIT=SYSTS,SPACE=(540,(130,2O),RLSI:),
00870 // DCE=(DSOHG=F'S,RECFW=VBS,LRECL=536,BLKSIZE=540)
00880 //FTObFOOl DD SYSOUT=A
00890 //*
OOYOO //* LOAD SAWLE INI'UTS
00910 //STEP13  EXEC REA~I,N=~,NAHE="FAA~~O.INMDAT.DATA',COHD=EVEN
00920 //SYSIN DD *
00930 GENERATE MCIXNAHlE=l
00940 MEnPER EIfiME-INKII(I~
00950 //STEP9 EXEC  REIII,N=~,NEIME=‘F~A~~~.INHX)CL’T.DATA’,CONII=EVEN
00950 //SYSIN DJJ *
00970 GENERATE MAXNRHE=i
00980 MEilBEFi NRME=INilCIP
00990 //*
01000 //:f: YRINT  SAMPLE OUTF'U'T
01010 //STEP10 EXEC PRINT,N=lO,COND=EVEN
01020 //*

Figure 15
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01030 //* SAVE SOIJFKE CODE FOR NOBEL Pl'lOGRAN*  AND PHEPROCESSORB
01040 //:k OFTIONAL. TO INVOKE CHANGE CONll TO EVEN 114 EACH STEI?.
01050 //STEP11 EXEC HEAD,N=41NAHE='FAA130.1NnSC3.FORiZ,Vl~250~V~~50,
01060 // COND=(O.LE)
01070 //SYSIN DI! ~1:
OlOUO GENEi?ATE MAXNAtlE=l
OlOYO MEMBER NAME=EXEC
01100 //STEP12 EXEC READ,N=5,NANE='FAA130.INMSC3.FOR'T",V1=250,VZ=50,
OlllO // CONn=(O.LE)
01120 //SYSIN DU :k
01130 GENEHATE MAXNANE=l
01140 HEMBER NAME=CENSUS
01'150 //STEF13 EXEC READ,N=6,NANE='FAA13O.INMSC3.FDRT",V1=25O,V~~50,
Oft60 I'/ CUtfB=(O.LE)
01170 //SYSIN DD :i:
09180 GENERATE  MAXNAKE=l -
OllYO M E M B E R  NAME=UBUNF
01200 //*

Figure 15
IBM JCL CONTAINED ON THE FIRST RECORD OF THE RELEASE TAPE
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lnge “INMCIP”

‘nd in line 190

o reside. Then

vised CDCCEX

qutine will not

rer, if a study is

airport must be

rate the required

it file to be used.

Jser input file just

‘nd indicates when

:ference the appro-

te file in which the

4LOC” to the appro-

, not required, delete

rhe line “00145  GET’

Iy the appropriate file

20 “00225  R E T U R N ,

nange “MSGRD”

ded. I f  TAPE22

0

rt

to the

is not

substitute the appro-

required, delete lines

If :‘, CalComp p l o t t e r  i s  a v a i l a b l e ,  i n  l i n e  490 c h a n g e
I

:,.GRPH.LOAD to the library name for the CalComp plotter

are at your installation.

desirable to have copies of the source code for the Model

and the preprocessors saved on disk, change the

pn codes in STEP I I, STEP I2 and STEP I3 to EVEN.

ksirable to get a listing of the source codes, in STEP3,
4 \, a n d STEP5 c h a n g e “NOSOURCE,NOMAP” t o

E,MAP” and “NOLfST,NOMAPf’ to “LIST,MAP”.

/king the above modifications, execute the job named

\o process the remainder of the release tape. A general

‘iam of the loading process resulting from execution of

11 shown in Figure 16.

r” JC, \n IBMREL has been set  up  so  that  each s tep  wi l l
. . ,a ‘ilong as all of the preceding steps on which the given

bendent are executed successfully. Therefore, i f
‘es not execute successfully the first time, before

1
MREL again you can delete from IBMREL those

bave executed successfully.

‘CL for executing the Census Filter Routine and the
I
\rn w h i c h  a r e  c o n t a i n e d  o n  f i l e s  IBMCEX a n d

A
P
ectively. Listings of the JCL files, which are

brtitioned data set INMCNT, are shown in Figures

‘eke the usual file name and tape number changes.

IBMCEX change W33040  to the serial number of

,e and in IBMMEX change W33034 to the serial

plot tape. The Census Tape is supplied with the

,,‘.

! $’

orrected CDCMEX file.
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0 ~.~~~
/ Mm--------~

~ZE=88),SPACE=(88,~7000,700~,RLSE~
mmmmm-m---- BSN=WiCON,U;IT=SYSTS,- --r,r~r-o~4+u01-- DD

00450 // DCB=(RECFM=UES,LRECL=1  72,BLKSXZE=l76),SPACE=(176,~3500,3!50),
00460 // RLSE)
00470 //FT31FOOl IID DSN=8~MF'TS,UNIT=SYSTS,
00480 // DCB=~HECFM=U~S,LRECL=tz004,BLI[SIZE-20013~,SPACE=~2003,~500,50~,
00490 // RLSE)
00500 //FTO;'FOOl IID lUSN=SIMURN,UI\II‘T=SYSTS,
00510 // ZIC~=~RECF~=FE,LRECL=l32,PLI~SIZE=l32~,SPACE=~132,~100,1O~,IILSE~
00520 //FT30FOOl DD USN=%SHSK3,UNIT=SYSTS,
00530 // DCB=~RECFM=UBS,LRECL=lf60,FLKSIZE=1164~,SPACE=~1164,~500,50~,
00540 // RLSE)
00550 //FT04FOOl DD DSN=88MSl14,UNI'l=SYSTS,
00560 // DCE=~KECF~=UBS,LRECL=1160,~L~S1ZE=1164~,SP~~CE=~1164,~500,50~,
00570 // RLSE)

Figure 18
IBMMEX (MODEL PROGRAM EXECUTION)

(Part 2 of 2)
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STEP 5.

STEP 6.

Execute a sample Census Filter run by executing IBMCEX with

parameters as included in the JCL stream. This will result in the

use of  a  sample  input  f i le  ca l led  INMCIP. The output  f i le

(INMLOC) created by this run should be used as input to the

Model Program. The output expected from this run is as shown

below.

THE FOLLOWING STATES ARE INCLUDED IN THE CENSUS WINDOW

NEW YORK

NEW JERSEY

PENNSYLVANIA

DELAWARE

MARYLAND

3422043 PEOPLE WITHIN THE CENSUS WINDOW

I 139448 RESIDENCES WITHIN THE CENSUS WINDOW

135753 RECORDS WERE READ FROM THE CENSUS TAPE

3594 RECORDS WERE EXTRACTED

A general flow diagram of execution of IBMCEX is shown in

Figure 19.

Execute a sample Model Program run as follows:

a. If no plotter is available, modify the sample user input file

INMINP so that it contains no requests for plots within the

PROCESS section. In other words, delete the following line:

PLOT SIZE I I 8.5 SCALE 12000

b. Execute IBMMEX with parameters’ as included in the JCL

stream. This will result in the use of the sample input file

INMINP and the f i l tered census f i le INMLOC which was

produced in STEP 5, The output from this run should be

identical to the sample output on file #IO of the release tape.

A general flow diagram of execution of IBMMEX is shown in

Figure 20.
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5.4 EXECUTION PROCEDURES

After the installation process has been completed successfully, the user must

accomplish the following steps in order to execute the Integrated Noise Model

using other than the sample input data provided on the release tape:

a. Determine the geographic coordinates of the window to be used to

extract data from the Census Tape. The window coordinates are

defined below:

window lower left longitude

window lower left latitude

window upper right longitude

window upper right ‘latitude.

Each point must be given in degrees, minutes and seconds, with East

longitudes and North latitudes being positive degrees and West

longitudes and South latitudes being negative degrees. These values

must be placed on the census input file in 4(F5.0, F3.0, F4. I) format.

Identify the name of the census input file.

It is suggested that a window covering I5 miles in each direction from

the airport center be used to obtain a reasonable area of impact. The

value of I5 miles is roughly .25 degrees or I5 minutes of latitude or

longitude within the U. S.

b. In IBMCEX in line 50 change “INMCIP” to the appropriate file name

for the census input file and in line 90 change “INMLOC” to the file on

which the local Census Data is to reside. Then, execute the Census

Fi l ter  Rout ine  by  submit t ing the  rev ised IBMCEX f i le . Ifan

appropriate window has been selected, this routine will not need to be

executed again for the given airport. However, if a study is done for

another airport, a local census file for that airport must be created.

C. Using the instructions given in the User’s Guide, generate the required

input data for the model. Identify the name of the input file to be

used.

5-20



d. Determine the input and output files required for the user input file

just created. Table 5 describes all of the possible files and indicates

when they are required.

e. Change the JCL file IBMMEX to reference the appropriate files.

I - In line 40 change “INMINP” to the appropriate file in which the

user input data reside.

2 - If FT09FOO I is required, in line I IO change “INMLOC” to the

appropriate name for the local Census Data. I f  FT09FOOl  is  not

required, delete line I IO.

3 - If FT2l FOOI is required, add after line I IO the lines

00 I I I // FT2 I FOO I DD DSN=FAA I30.MOGRD.DATA,

001 I2 // UNIT=SYSTS,  DISP=(NEW, CATALG),

00 I I3 // DCB=(RECFM=VBS,  LRECL=84, BLKSlZE=88),

001 I4 // SPACE=(88, (7000,700,  RLSE))

4 - If FT22FOOl  is required, in l ine 380 change “MSGRD” to the

appropriate file name for the grid file to be saved. If FT22FOOl  is not

required,. delete lines 380 and 390.

5 - If FT08FOOl  is required, in line 100 substitute the appropriate reel

numbers for W33034. If FT08FOOl  is not required, delete lines 90 and

loo.

f. Execute the Model Program by submitting the corrected IBMMEX file.

5.5 IBM REFERENCE MANUALS

The following United Computing Systems, Inc. (2525 Washington, Kansas City,

Missouri 64108) manuals may be useful in installing the model on the CDC com-

puter:

APEX/SL BATCH Reference Manual

Order Number 6S32-879

APEX/SL FORTRAN Reference Manual

Order Number 6L2- IO78
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FILE

FT02FOO I

FT03FOO I

FT09FOO I

FT2 I FOO I
Y
k

FT22FOO I

FT08FOO I

TABLE 5

IBM I,NPUT AND OUTPUT FILES FOR THE’ MODEL PROGRAM

TYPE

Input

input

Input

Input

output

output

DESCRIPTION

User Input Data

Unformatted Data Base

Local Census Data

Old Grid File

Saved Grid File

Plotter Tape for
PREVIEW and PLOT

COMMENTS

Always required; created by user.

Always required; created during installation.

Required only if IMPACT Reports are re-
quested; created by executing Census Filter
Routine.

Required only if retrieving contour data from,
an old file; created by saving contours during a
previous run.

Required only if saving contours.

Required only if requesting either PREVIEW or
PLOT. The model uses the same tape for both
types of plots but the model can be changed by
the maintenance programmer to produce
separate plotter tapes. Some systems allow
FT08FOOl  to be a disk file rather than a tape.

1. *



The following International Business Machines (IBM) Corporation manuals may be

useful in installing the INM model on the IBM Computer:

OS/VS Message Library: VS2 System Codes
Order Number GC38-I008

OS/VS Message Library: VS2 System Messages
Order Number GC38- I002

OS/VS2 MVS UTILITIES
Order Number GC26-3902

OS/VS2 Utilities Messages
Order Number GC26-3920

OS/VS Linkage Editor and Loader
Order Number GC26-38 I3

OS/VS Message Library: Linkage Editor and Loader Messages
Order Number GC38- I007

IBM System 1360 Operating System: FORTRAN IV (G and H) Programmer’s
Guide
Order Number GC28-68 I7

IBM SYSTEM/360 and System/370  FORTRAN IV Language
Order Number GC28-65 I5

OS/VS2 MVS JCL
Order Number GC28-0692.
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